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Abstract 
Background. Currently, care providers and policy-makers internationally are working to 
promote normal birth. In Australia, such initiatives are being implemented without any 
evidence of the prevalence or determinants of normal birth as a multidimensional construct. 
This study aimed to better understand the determinants of normal birth (defined as without 
induction of labour, epidural/spinal/general anaesthesia, forceps/vacuum, caesarean birth, or 
episiotomy) using secondary analyses of data from a population survey of women in 
Queensland, Australia.  
Methods. Women who birthed in Queensland during a two-week period in 2009 were mailed 
a survey approximately 3 months after birth. Women (n = 772) provided retrospective data on 
their pregnancy, labour and birth preferences and experiences, socio-demographic 
characteristics, and reproductive history. A series of logistic regressions was conducted to 
determine factors associated with having labour, having a vaginal birth, and having a normal 
birth.  
Results. Overall, 81.9% of women had labour, 66.4% had a vaginal birth, and 29.6% had a 
normal birth. After adjusting for other significant factors, women had significantly higher 
odds of having labour if they birthed in a public hospital and had a pre-existing preference for 
a vaginal birth. Of women who had labour, 80.8% had a vaginal birth. Women who had 
labour had significantly higher odds of having a vaginal birth if they attended antenatal 
classes, did not have continuous fetal monitoring, felt able to ‘take their time’ in labour, and 
had a pre-existing preference for a vaginal birth. Of women who had a vaginal birth, 44.7% 
had a normal birth. Women who had a vaginal birth had significantly higher odds of having a 
normal birth if they birthed in a public hospital, birthed outside regular business hours, had 
mobility in labour, did not have continuous fetal monitoring, and were non-supine during 
 birth.  
Conclusions. These findings provide a strong foundation on which to base resources aimed at 
increasing informed decision-making for maternity care consumers, providers, and policy-
makers alike. Research to evaluate the impact of modifying key clinical practices (e.g., 
supporting women’s mobility during labour, facilitating non-supine positioning during birth) 
on the likelihood of a normal birth is an important next step. 
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Introduction 
While variations in usage of the term exist, a ‘normal birth’ is commonly understood 
to be a vaginal birth with little medical intervention (Lee, 1999). A 2007 consensus statement 
on normal birth by the Maternity Care Working Party, Making Normal Birth a Reality, 
defined a normal birth as an unassisted vaginal birth with spontaneous onset of labour (i.e., 
without induction of labour with prostaglandins, oxytocics or artificial rupture of 
membranes), without epidural, spinal or general anaesthetic, and without episiotomy 
(Maternity Care Working Party, 2007). This definition, informed by the NHS Information 
Centre definition of ‘normal delivery’, establishes normal birth as a process (Werkmeister et 
al., 2008), and is consistent with criteria for normal birth as defined in the Towards Normal 
Birth in New South Wales policy directive (New South Wales Health, 2010). Other 
definitions (e.g., Society of Obstetricians and Gynaecologists of Canada et al., 2008; World 
Health Organization and Maternal and Newborn Health/Safe Motherhood Unit, 1997), 
including those in Queensland’s Clinical Guidelines for Normal birth (Queensland Maternity 
and Neonatal Clinical Guidelines Program, 2012) also include outcomes (such as gestational 
age at birth, fetal position at birth, or postnatal perineal status) in the criteria for normal birth. 
Due to their inclusion of downstream outcomes that may or may not be modifiable by 
clinicial practice, we consider these definitions less useful for efforts to generate evidence 
relevant for consumer, organisational, and policy decision making. 
Using the above definition of normal birth as a process, Werkmeister et al. (2008) 
reported that the normal birth rate varied significantly across maternity facilities in England 
and, overall, had declined considerably in recent years. In 2012, the rate of normal birth was 
between 39.5% (Health & Social Care Information Centre, 2013) and 42% (Dodwell, 2012) 
in England, and 35.5% in Scotland (Information and Statistics Division, Scotland, 2013). The 
Birthplace in England Collaborative Group (2011) applied the same definition of normal birth 
 and reported a higher rate of normal birth (61.5%), but in a sample restricted to low-risk 
women.  Although normal birth data are not routinely reported in other countries, increases in 
the proportions of birthing women that experience caesarean section and epidural anaesthesia 
in Australia (Laws et al., 2010), Canada (Canadian Institute for Health Information, 2007), 
and the United States (Menacker & Hamilton, 2010) suggest that the normal birth rate has 
also declined elsewhere. 
Increasing medical intervention during birth has prompted efforts by maternity care 
providers and policy-makers in several countries to support and encourage normal birth. In 
the United Kingdom, explicit policy directives have focused on increasing normal birth 
(Maternity Care Working Party, 2007), with the Royal College of Midwives’ Campaign for 
Normal Birth launched in 2005 (The Royal College of Midwives, 2005). In Canada, a Joint 
Policy Statement on Normal Birth has been published by various organisations to promote, 
protect, and support normal birth (Society of Obstetricians and Gynaecologists Canada et al., 
2008). In Australia, the National Maternity Services Plan 2010 (Australian Health Minister’s 
Conference, 2010) is underpinned by a service provision philosophy of birth is a normal 
physiological event. Further, the Towards Normal Birth in New South Wales policy directive 
was published in 2010, requiring that all maternity services in that state have a written normal 
birth policy by 2015 (New South Wales Health, 2010). Additionally, clinical guidelines on 
normal birth have been developed in the Australian state of Queensland, the aim of which are 
to “protect, promote and support normal birth” (Queensland Maternity and Neonatal Clinical 
Guidelines Program, 2012, p. 12).  
These goals and policy directives for increasing the normal birth rate are aligned with 
most women’s preferences. Literature from Australia and several other countries indicates 
that the majority of women report the desire for minimal medical intervention during birth 
(Gamble & Creedy, 2001; Kringeland et al., 2010; Miller et al., 2012; Thomas et al., 2001). A 
 systematic review and meta-analysis of 23 studies in various countries published since 2000 
found that only a minority of women (13.8% overall) expressed a preference for caesarean 
birth over vaginal birth (Mazzoni et al., 2010).  
Growing interest in normal birth has led to calls for the education of maternity care 
consumers about factors that increase the likelihood of normal birth. In particular, the Making 
Normal Birth a Reality consensus statement recommended the development of “[e]vidence-
based information for women about factors that make a normal birth with good outcomes for 
the mother and baby more or less likely, presented in a format which they understand, so that 
they can plan for the kind of birth they want and make informed decisions” (Maternity Care 
Working Party, 2007, p. 2). Both of the Australian state-level policies referred to above direct 
care providers to inform all pregnant women about the factors that promote normal birth as 
part of their antenatal care (New South Wales Health, 2010; Queensland Maternity and 
Neonatal Clinical Guidelines Program, 2012). There have also been calls for education and 
training for maternity care providers in how to effectively support normal birth for those 
women who wish to give birth without intervention (Society of Obstetricians and 
Gynaecologists of Canada et al., 2008). Developing such educational resources for both 
consumers and care providers requires comprehensive understanding of the modifiable 
determinants of normal birth. 
Many have speculated about the factors that are likely to increase the odds of a 
woman experiencing a normal birth. For example, the Lamaze Institute for Normal Birth has 
suggested that ensuring that women can move freely, have continuous emotional and physical 
support, and use non-supine positions in labour and birth will minimise medical intervention 
and, thus, increase the likelihood of normal birth (Lamaze International, 2007). Others have 
focused on the role of place of birth, suggesting that normal birth is more likely at home or in 
freestanding birth centres than in conventional hospital settings (Young, 2009), and finding 
 that low-risk women’s odds of normal birth were more than doubled when birthing in 
midwifery units or at home, compared with obstetric units (Birthplace in England 
Collaborative Group, 2011).	Still others have highlighted the possible role of care provider 
attitudes and orientations in the likelihood of normal birth. For example, the Maternity Care 
Working Party (2007, p. 4) suggested that the likelihood of normal birth is higher where 
“there is a shared positive attitude towards birth as a normal physiological process, positive 
leadership, timely access to support for junior staff, commitment to evidence-based practice, 
integration of different parts of the service, and an ability to manage change”. 
There is considerable recent empirical evidence on factors associated with some of the 
individual elements of normal birth: determinants of type of onset of labour (Humphrey & 
Tucker, 2009), mode of birth (Coonrod et al., 2008), use of epidural analgesia (Jeschke et al., 
2012), and use of episiotomy (Allen & Hanson, 2005; Gossett & Dunsmoor-Su, 2008; 
Ogunyemi et al., 2006; Robinson et al., 2000). Altogether, these studies provide consistent 
evidence that the determinants of various individual elements of normal birth are multi-
factorial and include parity, insurance status, care provider characteristics (e.g., discipline, 
experience), hospital characteristics (e.g., percentage of publicly-funded births, availability of 
in-house medical specialists), and the presence of maternal medical conditions such as 
diabetes and pre-eclampsia (Allen & Hanson, 2005; Coonrod et al., 2008; Gossett & 
Dunsmoor-Su, 2008; Humphrey & Tucker, 2009; Jeschke et al., 2012; Ogunyemi et al., 2006; 
Robinson et al., 2000). There is less consistent evidence for maternal age as a determinant of 
individual elements of normal birth, no evidence for the influence of some suggested care 
practices (i.e., ensuring mobility) and no research examining determinants of normal birth as 
a multidimensional construct that can be aligned with population targets for increasing 
‘normal birth’ when evaluating policy initiatives.  
 The aim of this study was to address these gaps in knowledge by estimating the 
prevalence of normal birth and determining factors associated with processes of normal birth, 
as defined by Werkmeister et al. (2008), using secondary analyses of data from a 
retrospective, self-reported population survey of women’s maternity care experiences in 
Queensland, Australia. 
 
 
Method 
Participants 
Participants were respondents to the 2009 Having a Baby in Queensland Survey; a population 
survey of women’s experiences of pregnancy, labour and birth, and after birth care (Miller et 
al., 2010). The Having a Baby in Queensland Survey  Program was designed to evaluate 
Queensland maternity services from a consumer perspective, although the factors assessed 
lend themselves to secondary analysis for the purpose of addressing the research aims posed 
here. All women who (i) had a live single birth in Queensland, Australia in a two-week 
period in 2009, (ii) did not have a baby who died after birth, and (iii) had a complete mailing 
address in their Queensland Registry of Births, Deaths and Marriages records were mailed a 
survey approximately three months after birth. Women could complete the paper survey and 
return it by reply paid mail, complete the survey by telephone (using a translator if required), 
or complete the survey securely online.  Approval for the survey and subsequent analyses 
was received from the Behavioural and Social Sciences Ethical Review Committee of the 
University of Queensland (#2009001531).  
 
Measures 
 The survey was developed by researchers at The University of Queensland in consultation 
with Queensland maternity care consumers and Australian and International experts in 
clinical care and population-level survey design. The survey consisted of six broad sections 
of questions: information about the baby, pregnancy care, labour and birth care, after birth 
care, reproductive history, and maternal socio-demographics. Further detail about the survey 
development and methods can be found elsewhere (Miller et al., 2010).Variables relevant to 
the current analyses are detailed below. 
Outcome variables. There were three outcomes of interest: whether a woman 
experienced labour, whether a woman had a vaginal birth, and whether a woman had a 
normal birth.  Experience of Labour was measured via a single item, “How did your labour 
begin?” with response options: “It started by itself naturally”, “It was ‘started off’ or 
induced”, and “I didn’t go into labour”. Data were dichotomised, with women who reported 
not going into labour coded as ‘no labour’ and women who reported that their labour started 
by itself or was induced coded as ‘labour’.   
Vaginal Birth was measured via a single item, “How was your baby born?” with 
response options: “An unassisted vaginal birth (no forceps or vacuum)”, “A vaginal birth – 
assisted with forceps”, “A vaginal birth – assisted with a vacuum”, “A vaginal birth – 
assisted by forceps and a vacuum”, and “A caesarean birth”.  Data were coded 
dichotomously to indicate having either a vaginal (with or without assistance by forceps 
and/or a vacuum) or caesarean birth. 
Normal Birth was derived using the criteria outlined by Werkmeister et al. (2008). 
Women who had an induction of labour, epidural, spinal and/or general anaesthesia, an 
assisted vaginal birth or caesarean section, or an episiotomy (measures described below) were 
coded as not having a normal birth. Women who did not experience any of these 
interventions were coded as having a normal birth. 
 Women were considered to have had an induction of labour if they indicated their 
labour "was ‘started off’ or induced” by artificial rupture of membranes, cervical ripening 
(using prostaglandins or a balloon catheter), and/or synthetic oxytocin infusion. Women who 
indicated having a membrane sweep in the absence of other medical or surgical methods of 
induction were not considered to have had their labour induced. Use of epidural, spinal and/or 
general anaesthesia was measured using a series of items to assess the use and perceived 
effectiveness of different methods of pain management during labour and/or birth. Women 
who reported that an “Epidural or spinal (injection in your back)” or a “General anaesthetic 
(puts you to sleep)” were “very helpful”, “somewhat helpful” or “not at all helpful” were 
coded as having used epidural, spinal or general anaesthesia. Women who reported not 
having used any of these pain management methods, or who had missing data for these pain 
relief options and indicated using at least one other pain management option from the list, 
were coded as not having used epidural, spinal and/or general anaesthesia. Assisted vaginal 
birth and caesarean section were determined using the same single item used to assess vaginal 
birth (“How was your baby born?”). Experience of episiotomy was measured via a single 
item, “During your birth, did you have an episiotomy (cut) to enlarge your vagina?” with 
“yes”/”no” response options. 
Independent variables. Drawing on previous literature, we selected a range of 
factors potentially associated with the dependent variables including maternal socio-
demographic characteristics and reproductive history, care during pregnancy, pregnancy 
details and complications, labour and birth experience, maternal preferences for labour and 
birth and organisational factors (see Supplementary Materials).  
Analytic Strategy 
Because we adopted a definition of normal birth as a process rather than an outcome, 
it was important to account for the different stages at which women may be precluded from 
 having a normal birth. For example, for women who do not experience labour, the point at 
which normal birth is no longer possible arises chronologically sooner than for women with 
spontaneous labour onset followed by a caesarean section, or for women who have an 
episiotomy during an otherwise low-intervention vaginal birth. Given that intrapartum factors 
could not be determinants of normal birth for women who did not experience labour, and that 
factors pertaining to second stage of labour could not be determinants of normal birth for 
women who had a caesarean after the onset of labour, the determinants of normal birth were 
examined using three sets of analyses. This approach also allowed our findings to better 
respond to the perspective of the Towards Normal Birth in New South Wales policy directive 
describing a ‘spectrum’ approach to increasing vaginal birth and then progressively reducing 
medical intervention along the spectrum as appropriate for individual women (New South 
Wales Health, 2010). First, we examined factors associated with having labour among all 
women. Second, we examined factors associated with having a vaginal birth among only 
women who had labour. Third, we examined factors associated with having a normal birth 
among only women who had a vaginal birth.  For inclusion in each of the respective analyses, 
women were required to have complete data for both the outcome variable and the 
independent variables. 
Given the large number of independent variables, univariate logistic regression 
analyses were first examined for the relevant independent variables and each of the three 
outcome measures (i.e., labour, vaginal birth, and normal birth). Factors with a significant 
univariate assocation with the outcome measure were then entered simultaneously in a final 
analysis to account for intercorrelations between variables. Alpha was set at .05 for all 
analyses. 
Findings 
Participants 
 In all, 2241 eligible women were invited to complete the survey, and 772 provided 
usable data, resulting in a 34.5% response rate. Compared with the total population of 
birthing women in Queensland in 2009, the sample was largely representative for mode of 
birth, previous caesarean delivery, gestational age at birth, and area of residence (Miller et al., 
2012). The sample under-represented women who were younger than 20 years of age, birthed 
in a public facility, were multiparous, or identified as Aboriginal and/or Torres Strait 
Islander, and over-represented women who has used assisted reproductive technology to 
become pregnant (Miller et al., 2012).  
Given that procedures precluding normal birth (e.g. caesarean section, epidural) are 
not accessible in all birthing environments, initial associations between place of birth and 
normal birth were examined. All of the 17 women (2.2%) who gave birth in a birth centre, at 
home or prior to arrival at a hospital, were classified as having a normal birth. For this reason, 
analyses were limited to in-hospital births. After excluding those women who birthed outside 
of hospital (n = 17), or had missing data for place of birth (n = 8), 747 women remained for 
analysis of rates of having labour, having a vaginal birth, and having a normal birth. 
Of those 747 women, 73 women were excluded from the analyses of factors 
associated with having labour due to missing data, resulting in a sample of 674 women (see 
Figure 1). For the analyses of factors associated with vaginal birth, 256 women were 
excluded due to missing data or because they did not have labour, resulting in a sample of 
516 women. For the analyses of factors associated with normal birth, 360 women were 
excluded due to missing data or because they had a caesarean birth, resulting in a sample of 
412 women. Exclusion at each stage of the analyses is detailed in Figure 1. 
 
 
 
 Figure 1. Flow of participants through each stage of analysis. 
 
Rate of Normal Birth 
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(n	=	772)
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vaginal	birth,	and	normal	birth	
(Out‐of‐hospital	birth:	n	=	17)	
(Missing	place	of	birth	data:	n	=	8)
Included	in	analyses	of	overall	rates	of	labour,	
vaginal	birth,	and	normal	birth	
(n	=	747)
Excluded	from	analyses	of	
associations	with	labour
(Missing	data:	n	=	73)
Included	in	analyses	of	associations	with	
labour
(n	=	674)	
Mail completion: N=616 (91.4%)
Online completion : N=57 (8.5%)
Telephone completion:  N=1 (0.1%)
Excluded	from	analyses	of	
associations	with	vaginal	
birth
(No	labour:	n	=	118)
(Missing	data:	n	=	40)
Included	in	analyses	of	
associations	with	vaginal	
birth
(n	=	516)
Excluded	from	analyses	of	
associations	with	normal	
birth
(Caesarean	birth:	n	=	99)
(Missing	data:	n	=	5)
Included	in	analyses	of	
associations	with	normal	
birth
(n	=	412)
 Overall, 81.9% (n = 612) of women had labour, 66.4% (n = 496) of women had a vaginal 
birth, and 29.6% (n = 221) had a normal birth. 
 
Factors Associated with Having Labour 
 Factors significantly associated with having labour in the univariate analyses are 
presented in Table 1. After simultaneous adjustment for all other significant univariate 
predictors, women had increased odds of having labour if they were primiparous or 
multiparous without a history of caesarean section, did not have placenta praevia or other 
pregnancy risk factors, had a preference for vaginal birth, or gave birth in a public hospital 
(see Table 1).  
Table 1. Factors Associated with Experiencing Labour (N=674) 
Independent variable N  % who 
had 
labour 
Univariate Modelsa Multivariate Modelb
OR 95% CI OR 95% CI 
MATERNAL SOCIODEMOGRAPHIC CHARACTERISTICS   
Maternal Age         
35yrs or older 133 73.7 1.00  1.00  
30-34yrs 221 80.1 1.44 0.87-2.39 0.92 0.44-1.91 
25-29yrs 220 85.9 2.18** 1.27-3.74 1.11 0.50-2.45 
24yrs or younger 100 92.0 4.11*** 1.81-9.32 1.41 0.48-4.16 
         
MATERNAL REPRODUCTIVE HISTORY      
Parity        
Multiparous – Previous CS 98 35.7 1.00  1.00  
Multiparous – No previous CS 241 94.6 31.57*** 15.76-63.26 17.00*** 7.40-39.06 
Primiparous 335 87.5 12.56*** 7.43-21.22 9.05*** 3.63-22.59 
         
CARE DURING PREGNANCY       
Antenatal Classes        
No 356 77.8 1.00   1.00   
Yes 318 87.7 2.04*** 1.34-3.10 0.99 0.44-2.23 
Continuity of Carer        
No 362 88.7 1.00  1.00   
Yes 312 75.3 0.39*** 0.26-0.59 0.72 0.39-1.33 
Carer Contact Details      
No 88 90.9 1.00  1.00  
Yes 586 81.2 0.43* 0.20-0.92 0.68 0.25-1.83 
         
PREGNANCY DETAILS/COMPLICATIONS      
Assisted Reproductive Technology       
Yes 64 71.9 1.00  1.00   
 Independent variable N  % who 
had 
labour 
Univariate Modelsa Multivariate Modelb
OR 95% CI OR 95% CI 
No 610 83.6 2.00* 1.11-3.58 1.21 0.52-2.81 
Placenta Praevia        
Yes 39 61.5 1.00  1.00   
No 635 83.8 3.23*** 1.64-6.36 4.91*** 1.94-12.47 
Other Risk Factors        
Yes 137 73.0 1.00  1.00   
No 537 84.9 2.08*** 1.34-3.25 2.12* 1.14-3.94 
Pre-pregnancy BMI        
Obese 100 74.0 1.00  1.00   
Overweight 124 82.3 1.63 0.86-3.10 0.99 0.40-2.45 
Healthy 360 85.3 2.04** 1.19-3.47 1.27 0.60-2.69 
Underweight 30 86.7 2.28 0.73-7.17 0.89 0.21-3.77 
Missing 60 78.3 1.27 0.59-2.72 0.61 0.21-1.81 
       
MATERNAL LABOUR AND BIRTH PREFERENCES 
Preferred Mode of Birth       
Caesarean birth  67 28.4 1.00  1.00   
Vaginal birth 533 92.1 29.53*** 15.93-54.77 12.52*** 5.68-27.58 
No preference 74 62.2 4.15*** 2.04-8.44 1.76 0.71-4.35 
       
ORGANISATIONAL FACTORS       
Type of Birth Facility       
Private 258 73.6 1.00  1.00   
Public 416 88.0 2.62*** 1.75-3.93 2.44** 1.27-4.69 
        
Note.  *p < .05; **p < .01; ***p < .001.  CS = Caesarean Section.  
a Variables failing to show a significant univariate relationship with the outcome variable included: Aboriginal 
and/or Torres Strait Islander identification, secondary education, area of residence, gestational diabetes, pre-
eclampsia or pregnancy-induced hypertension, and planned place of birth. 
b When all 11 significant univariate factors were entered simultaneously, the overall model was significant (χ2 
(18) = 256.07, p < .001) and accounted for between 31.6% and 52.3% of the variance in experiencing labour. 
 
Factors Associated with Having a Vaginal Birth 
Among women who had labour, 80.8% (n = 417) had a vaginal birth. Factors 
significantly associated with having a vaginal birth in the univariate analyses are presented in 
Table 2. After simultaneous adjustment for all other significant univariate predictors, women 
had increased odds of having a vaginal birth if they were multiparous with no history of 
caesarean, had attended antenatal classes, had a BMI in the healthy (rather than obese) range, 
felt able to ‘take their time’ during labour, had intermittent (rather than continuous) fetal 
 monitoring, or had a preference for a vaginal birth (see Table 2). Mobility during labour was 
not significantly associated with vaginal birth after accounting for other factors.  
Table 2. Factors Associated with Vaginal Birth (N=516) 
Independent variable N  % who 
had a VB 
Univariate Modelsa Multivariate 
Modelb 
OR 95% CI OR 95% CI 
MATERNAL REPRODUCTIVE HISTORY     
Parity        
Multiparous – Previous CS 33 60.6 1.00   1.00   
Multiparous – No previous CS 212 94.8 11.88*** 4.71-29.96 8.14*** 2.93-22.64 
Primiparous 271 72.3 1.70 0.81-3.59 0.63 0.23-1.72 
       
CARE DURING PREGNANCY      
Antenatal Classes        
No 256 84.4 1.00   1.00   
Yes 260 77.3 0.63* 0.40-0.99 2.61** 1.24-5.49 
      
PREGNANCY DETAILS/COMPLICATIONS      
Pre-pregnancy BMI        
Obese 72 69.4 1.00   1.00   
Overweight 96 80.2 1.78 0.88-3.63 1.68 0.76-3.72 
Healthy 281 84.0 2.31** 1.27-4.18 2.78* 1.15-4.47 
Underweight 24 87.5 3.08 0.83-11.41 2.87 0.61-13.52 
Missing 43 76.7 1.45 0.61-3.46 1.04 0.37-2.92 
       
LABOUR AND BIRTH EXPERIENCE       
‘Take your Time’ during Labour       
No 146 72.6 1.00   1.00   
Yes 370 84.1 1.99** 1.26-3.15 2.16** 1.26-3.70 
Fetal Monitoring during Labour       
Continuous 272 71.3 1.00   1.00   
Intermittent 227 91.6 4.40*** 2.57-7.54 3.14*** 1.69-5.83 
No monitoring 17 88.2 3.02 0.67-13.50 2.18 0.41-11.56 
Mobility during Labour        
Not able to move 50 66.0 1.00   1.00   
Didn’t want to move 24 75.0 1.55 0.52-4.61 1.36 0.38-4.91 
Able to move some of the time 119 74.8 1.53 0.75-3.13 1.28 0.56-2.89 
Able to move most of the time 323 85.8 3.10*** 1.60-6.02 1.44 0.67-3.09 
       
MATERNAL LABOUR AND BIRTH PREFERENCES     
Preferred Mode of Birth       
Caesarean birth  18 44.4 1.00   1.00   
Vaginal birth 457 83.4 6.27*** 2.40-16.40 3.45* 1.07-11.14 
No preference 41 68.3 2.69 0.86-8.41 1.84 0.47-7.27 
       
Note.  *p < .05; **p < .01; ***p < .001. VB = Vaginal Birth; CS = Caesarean Section.  
a Variables failing to show a significant univariate relationship with the outcome variable included: maternal 
age, secondary education, Aboriginal and/or Torres Strait Islander identification, area of residence, continuity of 
 carer during pregnancy, having a care providers contact details during pregnancy, assisted reproductive 
technology, gestational diabetes, pre-eclampsia or hypertension, placenta praevia, other pregnancy risk factors, 
continuity of carer for labour and birth, having a known care provider for labour and birth, water immersion 
during labour, planned place of birth, type of birth facility, and timing of birth. 
b When all significant univariate factors were entered simultaneously the overall model was significant (χ2(15) = 
108.16, p < .001), and accounted for between 18.9% and 30.3% of the variance in having a vaginal birth among 
women who had experienced labour.   
 
Factors Associated with Having a Normal Birth 
Among women who had a vaginal birth, 44.7% (n = 184) had a normal birth. Factors 
significantly associated with having a normal birth in the univariate analyses are presented in 
Table 3. After simultaneous adjustment for all other significant univariate predictors, women 
had increased odds of having a normal birth if they had intermittent or no fetal monitoring 
(rather than continuous monitoring) during labour, had mobility most of the time during 
labour (compared to none), were in a non-supine position during birth, gave birth in a public 
hospital, and gave birth outside of regular business hours (see Table 3). Primiparous women 
had significantly decreased odds (compared to multiparous women with a history of 
caesarean section) of normal birth after accounting for all other significant factors. Area of 
residence, antenatal class attendance, having continuity of carer during pregnancy and having 
known care providers during labour and birth were no longer significantly associated with 
normal birth when all significant univariate associations were accounted for (see Table 3).  
Table 3. Factors Associated with Normal Birth (N=412) 
Independent variable N  % who 
had NB
Univariate Modelsa Multivariate Modelb
OR 95% CI OR 95% CI 
MATERNAL SOCIODEMOGRAPHIC CHARACTERISTICS    
Area of Residence        
Major city 258 41.9 1.00   1.00   
Inner regional 68 55.9 1.76* 1.03-3.02 1.34 0.70-2.56 
Outer regional 73 43.8 1.08 0.64-1.83 0.82 0.43-1.54 
Remote 13 46.2 1.19 0.39-3.64 0.57 0.14-2.29 
      
MATERNAL REPRODUCTIVE HISTORY      
Parity         
Multiparous – Previous CS 20 30.0 1.00   1.00   
 Independent variable N  % who 
had NB 
Univariate Modelsa Multivariate Modelb
OR 95% CI OR 95% CI 
Multiparous – No previous CS 199 58.8 3.33* 1.23-9.02 0.87 0.28-2.69 
Primiparous 193 31.6 1.08 0.40-2.94 0.27* 0.07-0.97 
       
CARE DURING PREGNANCY       
Antenatal Classes        
No 215 53.5 1.00   1.00   
Yes 197 35.0 0.47*** 0.32-0.70 1.42 0.64-3.14 
Continuity of Carer        
No 239 49.8 1.00   1.00   
Yes 173 37.6 0.61** 0.41-0.90 1.33 0.75-2.35 
     
LABOUR AND BIRTH EXPERIENCE      
Known Care Providers        
No known carers 200 51.0 1.00   1.00   
At least one know carer 212 38.7 0.61** 0.41-0.90 0.62 0.38-1.04 
Fetal Monitoring during Labour       
Continuous 193 22.9 1.00   1.00   
Intermittent 205 61.5 5.37*** 3.46-8.32 4.76*** 2.85-7.97 
No monitoring 15 93.3 47.09*** 6.02-
368.18 
106.03*** 8.72-
1288.62 
Mobility during Labour       
Not able to move 33 21.2 1.00   1.00   
Didn’t want to move 18 50.0 3.71* 1.07-12.90 2.92 0.66-13.01 
Able to move some of the time 89 33.7 1.89 0.74-4.85 2.19 0.73-6.59 
Able to move most of the time 272 50.7 3.83** 1.61-9.11 3.27* 1.18-9.13 
Position during Birth       
Supine 156 31.4 1.00   1.00   
Non-supine 252 52.4 2.40*** 1.58-3.65 1.83* 1.10-3.03 
In water 4 75.0 6.55 0.67-64.58 3.59 0.33-39.20 
       
ORGANISATIONAL FACTORS     
Type of Birth Facility         
Private  138 29.7 1.00   1.00   
Public 274 52.2 2.58*** 1.67-3.99 3.32*** 1.78-6.19 
Timing of Birth       
In-hours birth 104 33.7 1.00  1.00  
Out-of-hours birth 286 48.6 1.86** 1.17-2.98 2.18** 1.23-3.88 
Missing 22 45.5 1.64 0.65-4.18 1.89 0.55-6.49 
       
Note.  *p < .05; **p < .01; ***p < .001.  NB = Normal Birth; CS = Caesarean Section.  
a Variables failing to show a significant univariate relationship with the outcome variable included: maternal 
age, secondary education, Aboriginal and/or Torres Strait Islander identification, having care provider contact 
details during pregnancy, assisted reproductive technology, gestational diabetes, pre-eclampsia or hypertension, 
placenta praevia, other pregnancy risk factors, BMI, women feeling they could ‘take their time’ during labour, 
water immersion during labour, planned place of birth, or preferred mode of birth. 
b When all significant univariate factors were entered simultaneously, the overall model was significant (χ2(18) = 
143.98, p < .001) and accounted for between 29.5% and 39.5% of the variance in experiencing normal birth 
among women who had a vaginal birth. 
  
Significant multivariate predictors of having labour, having a vaginal birth, and 
having a normal birth are summarised in Table 4. 
Table 4. Summary of Factors Associated with Having Labour, a Vaginal Birth and a Normal 
Birth in Multivariate Analysis 
Indicators Associated with 
labour?  
Associated with 
vaginal birth?  
Associated with 
normal birth?  
Maternal age   1 1 
Area of residence 1 1 
Parity    
Attended antenatal classes   
Continuity of carer during pregnancy   1 
Carer contact details during pregnancy  1 1 
Assisted reproductive technology  1 1 
BMI    1 
Placenta praevia   1 1 
Other risk factors in pregnancy   1 1 
Known carers during labour n/a 1 
Felt they could take their time  n/a   1 
Fetal monitoring during labour  n/a   
Mobility during labour n/a   
Position during delivery n/a  n/a 
Preferred mode of birth    1 
Type of birth facility   1 
Timing of birth n/a  1 
1 Not entered in multivariate models due to lack of significant univariate association with dependent 
variable. 
 
Discussion 
This study aimed to determine the factors associated with normal birth as defined by 
Werkmeister et al. (2008), using data from a population survey of women’s maternity care 
 experiences. Using a staged analytical approach, we identified non-modifiable factors and 
modifiable aspects of service provision associated with women having, or being prevented 
from having, a normal birth at successive stages of the care process. 
Our findings indicate that 44.7% of the women who had a vaginal birth, and less than 
a third of all birthing women (29.6%), had a normal birth. This compares to higher recent 
normal birth rates of 42% in England (Dodwell, 2012) and 35.5% in Scotland (Information 
and Statistics Division, Scotland, 2013). All estimates fall well short of the Making Normal 
Birth a Reality consensus target objective of 60% normal birth rates by 2010 (Maternity Care 
Working Party, 2007). The prevalence estimates provided offer a unique and useful baseline 
from which the impact of subsequent policy initiatives to support normal birth in Queensland 
can be evaluated. 
A number of modifiable aspects of service provision were identified that could 
increase women’s chances of achieving a normal birth, including monitoring and mobility 
during labour, position for birth, women’s perceptions of being able to take their time in 
labour, and antenatal class attendance. Educating women and care providers about the 
relevance of these factors to the likelihood of achieving normal birth is critical for truly 
informed decision-making about maternity care.   
Women who birthed in a public hospital had significantly higher odds of having 
labour, and of having a normal birth, than women who birthed in a private hospital. Previous 
research has demonstrated higher rates of intervention in private facilities for procedures 
including induction of labour, epidural anaesthesia, episiotomy, instrumental vaginal birth, 
and caesarean section (Dahlen et al., 2012; Dahlen et al., 2014; Einarsdóttir et al., 2013; 
Miller et al., 2012; Robson et al., 2009). Higher rates of intervention are unlikely to be 
attributable to case mix differences as women in private facilities typically have fewer pre-
existing health conditions and obstetric complications during pregnancy than women in 
 public facilities (Miller et al., 2012; Roberts et al., 2000; Robson et al., 2009) and differences 
have been shown to persist when limiting the comparison groups to low-risk women (Dahlen 
et al., 2012; Dahlen et al., 2014; Einarsdóttir et al., 2013). There remains an imperative to 
better understand the drivers for increased use of medical intervention in private sector 
maternity care. For now, these findings should be used to support women in Australia to 
make informed decisions about their place of antenatal and intrapartum care. Many are 
unaware of the range of available providers and birth settings (Jimenez et al., 2010) and the 
risks and benefits of available options are infrequently discussed with women at the point of 
making such decisions (Stevens et al., 2014).  
Among women who had a vaginal birth, primiparous women had lower odds of 
having a normal birth than multiparous women with a previous caesarean. No difference was 
observed in the odds of having a normal birth between multiparous women with and without 
a previous caesarean, although the low number of women with previous caesarean who had a 
vaginal birth (and were thus included in these analyses) means that we caution making any 
inferences from our findings of no such association.  
We also found that women who had intermittent rather than continuous fetal 
monitoring during labour had significantly higher odds of both vaginal birth and of normal 
birth. Continuous monitoring has been routinely used in many birthing facilities since the 
1960s, despite poor evidence of its effectiveness and evidence of its association with 
caesarean section (King, 2012). Current clinical guidelines recommend providing women 
with information on the proximal consequences of continuous intrapartum fetal monitoring, 
such as decreased mobility or use of water immersion for pain management, in advance of the 
intrapartum care period (Queensland Maternity and Neonatal Clinical Guidelines Program, 
2010). Our new findings regarding an association with the odds of normal birth only 
strengthen the ethical imperative to inform women of the benefits and risks of continuous 
 fetal monitoring as part of an informed consent process.  
Our findings also demonstrate the relevance of both position and mobility to the 
likihood of achieving a normal birth. Among women who had a vaginal birth, those who said 
they were ‘able to move most of the time’ had higher odds of a normal birth than those who 
were unable to move, as did those who were non-supine during birth. The latter finding is 
consistent with, and extends, previous evidence that upright positioning in the first stage of 
labour decreases the use of epidural analgesia (Lawrence et  al., 2009) and the likelihood of 
instrumental vaginal birth (Gupta et al, 2012).  
Among women who had a vaginal birth, those that birthed outside of regular business 
hours had significantly higher odds of having a normal birth. This finding is consistent with 
previous research that has found that, for low risk women, rates of episiotomy are elevated 
during business hours (Allen & Hanson, 2005). The past three decades have seen a steady 
decrease in weekend birth rates, thought to be attributable to managing the increasing rates of 
elective caesarean and induction of labour in the context of staff availability, scheduling 
practicalities and financial implications (Lerchl, 2005; Lerchl, 2008; Lerchl & Reinhard, 
2008). While we acknowledge that affecting women’s timing of birth is not possible without 
simultaneously denying women a normal birth, it is desirable to understand the mechanisms 
contributing to the observed association across different maternity care systems with different 
organisational structures (that affect staff availability and scheduling practices) in Australia. 
We recommend this as an important avenue of future research.  
We found no association between continuity of carer and women’s odds of vaginal 
birth or normal birth. Evidence for an association between continuity of midwifery care and 
relevant outcomes (e.g, induction of labour, caesarean birth) in Australia is inconsistent 
(McLachlan et al., 2012; Tracy et al., 2013). Continuity of midwifery care has been shown to 
decrease odds of induction of labour (Tracy et al., 2013) or make no difference (McLachlan 
 et al., 2012), and to reduce odds of caesarean birth in low risk women (McLachlan et al., 
2012) or have no association with overall caesarean section rates in women of any risk (Tracy 
et al., 2013).  In this study, our sample was inclusive of all women regardless of risk status 
but excluded women who birthed at home or in a birth centre because of lack of variance in 
normal birth in those samples. Further, we assessed continuity of carer rather than continuity 
of midwifery care specifically. Therefore, it is possible that continuity of midwifery care was 
under-represented in our sample and that the associations between continuity and outcomes 
were confounded by discipline of the primary carer (obstetric or midwifery). Further 
Australian work that better delineates continuity of carer and model of care in predicting 
normal birth is needed. 
Notably, we did not find any unique association between a pre-existing preference for 
vaginal birth and having a normal birth. However, an important limitation of this study was 
the failure to measure women’s preferences for a normal birth as defined by Werkmeister et 
al. (2008), as opposed to simply a vaginal birth. We suggest this as a key avenue for future 
research, both in order to better understand the role that women’s preferences play in 
achieving normal birth, and also to determine the extent to which care meets women’s 
preferences. A second limitation of this study was that we were unable to assess the influence 
of broader organisational factors that are also speculated to influence the likelihood of normal 
birth such as maternity unit culture, commitment to evidence-based practice, nature of 
training of care providers or implementation of strategies such as the appointment of staff to 
promote normal birth (Maternity Care Working Party, 2007).  
A key strength of this study was the capacity to assess the relative contributions of a 
wide range of potential determinants of normal birth. No previous studies have examined the 
determinants of normal birth as a multidimensional construct. Moreover, studies that have 
explored predictors of individual elements of normal birth (e.g., Allen & Hanson, 2005; 
 Robinson et al., 2000) have often included only subpopulations of birthing women, been 
conducted in a single care setting, or have included too few potential predictors to be able to 
confidently minimise the likelihood of confounding. In this study, we included a broad, 
inclusive sample of birthing women that was not limited by perceived obstetric risk that may 
be associated with parity or gestational age, nor by women’s birthing location or mode of 
birth. Additionally, by not relying only on routinely-collected clinical data sets, we were able 
to include in our analyses several variables related to women’s background and experiences 
such as mobility during labour, some of which were found to be important determinants of 
normal birth.  
Altogether, this study provides new and important evidence of the prevalence and 
multi-factorial determinants of normal birth, as defined by Werkmeister et al. (2008). The 
findings reported here are a critical first step in understanding which women may be at 
greater risk of not having a normal birth in Queensland, and which elements of clinical care 
may promote or impede normal birth. Research to evaluate the impact of modifying key 
clinical practices (e.g., supporting women’s mobility during labour, facilitating non-supine 
positioning during birth) on the likelihood of a normal birth is an important next step, and 
would have significant policy implications. The associations presented here are unlikely to 
differ markedly across countries, although cross-country comparisons of how usage of these 
clinical practices varies alongside variations in rates of normal birth would provide further 
insight into important mechanisms to address in promoting normal birth. An evaluation of the 
extent to which other existing clinical guidelines promote or impede normal birth is also 
desirable. Equally, the findings reported here provide a strong foundation on which to base 
educational resources for women with a preference for normal birth. Transparency about the 
outcomes associated with salient perinatal decisions such as  place of birth and mobility 
 during labour within such resources would significantly increase women’s capacity for 
informed decision-making and the likelihood of realised childbirth preferences.  
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